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terns	are	still	poorly	 investigated,	representing	a	 limit	 in	conservation	planning.	The	
present	 study	pioneers	a	novel	 approach	 for	 the	analysis	of	 connectivity	 in	marine	
bioconstructor	species,	which	often	lack	suitable	genetic	markers,	by	taking	advantage	
of	 next‐generation	 sequencing	 techniques.	We	 assess	 the	 geographical	 patterns	 of	
[Correction	statement	added	on	21	May	2019	after	first	online	publication:	First	name	of	the	seventh	author	has	been	corrected	in	this	version]	






of	 sound	 conservation	 measures	 should	 be	 targeted	 to	 manage‐
ment	 units,	 identified	 through	 the	 analyses	 of	 ecological	 coher‐
ence	and	connectivity	(Almany	et	al.,	2009;	Boero	et	al.,	2016).	For	
the	European	marine	 realm,	 this	ambitious	goal	 is	well	 interpreted	
by	 the	 Marine	 Strategy	 Framework	 Directive	 (MSFD;	 2008/56/
EC;	 European	 Commission,	 2008),	 which	 emphasizes	 the	 need	 of	






The	 establishment	 of	 opportunely	 selected	 marine	 protected	
areas	 (MPAs)	 represents	 one	 of	 the	 most	 effective	 approaches	
for	 marine	 biodiversity	 conservation	 (Gaines,	 White,	 Carr,	 &	
Palumbi,	2010;	Micheli	&	Halpern,	2005;	Pascual,	Rives,	Schunter,	
&	Macpherson,	 2017).	MPAs	mainly	 aim	 at	 the	 local	 reduction	 of	
threats	by	human	impacts,	thus	promoting	biological	recovery	over	




favouring	 an	 overall	 recovery	 of	marine	 habitat	 status.	Moreover,	
passing	 from	a	 single‐MPA	perspective	 to	effective	MPA	network	
is	considered	a	present	challenge	in	marine	conservation.	Thus,	the	
establishment	 of	 interconnected	MPAs	 improves	 and	 extends	 the	
positive	effects	of	assuring	the	persistence	of	a	good	state	for	bio‐
diversity	 (Boero	 et	 al.,	 2016;	 Gaines	 et	 al.,	 2010;	 Palumbi,	 2004),	
providing	 the	 important	 spatial	 links	 needed	 to	 maintain	 large‐
scale	ecosystem	processes.	Accordingly,	the	Aichi	Target	11	of	the	





thus	 helping	 to	 ensure	 better	 long‐term	 sustainability	 of	 species	
(Cowen	&	Sponaugle,	2009).
The	 maintenance	 of	 biodiversity	 at	 the	 local	 scale	 is	 critically	
dependent	 on	 the	 persistence	 of	 populations,	 influenced	 by	 self‐
recruitment	and	propagule	 supply	 that	 are,	 to	a	wide	extent,	 spe‐
cies‐specific	processes.	Connectivity	itself,	which	depends	on	ocean	
circulation,	life	history	traits,	local	population	dynamics	and	spatial	
distribution	 of	 populations	 (Jonsson	 &	 Watson,	 2016),	 is	 largely	












cate	 that	 the	 strongest	 barriers	 to	 gene	 flow	 are	 between	 the	 western	
(Ligurian–Tyrrhenian	Sea)	and	the	eastern	side	(Adriatic	Sea)	of	the	Italian	peninsula.
Main conclusions: The	strong	differentiation	found	in	L. pruvoti	is	similar	to	that	found	





















variation	 in	magnitude	and	direction	of	 the	connections	and	 inter‐
specific	differences	 in	dispersing	 traits	 are	key	 factors	 structuring	





focus	 on	 species	 with	 critical	 ecological	 role	 and,	 among	 these,	





Coralligenous	 is	 among	 the	 habitats	 with	 the	 highest	 species	
richness	in	the	Mediterranean	Sea	(Calcinai	et	al.,	2015).	It	includes	
habitat‐forming	 species	 that,	 growing	 on	 pre‐existent	 secondary	




bioconstructors	 key	 components	 for	 the	 analyses	 of	 biodiversity	
and	 for	studies	on	connectivity	 (Ingrosso	et	al.,	2018).	Several	ap‐










et	al.,	2008),	 through	 the	 reduction	of	genomic	 information,	allow	
the	 simultaneous	 characterization	 of	 a	 high	 number	 of	 non‐ran‐
domly	selected	single	nucleotide	polymorphisms	(SNPs)	in	hundreds	
of	samples.
In	 this	 paper,	 the	 2b‐RAD	 protocol	 (Wang,	 Meyer,	 McKay,	 &	
Matz,	 2012),	 a	member	of	 the	RAD‐seq	 family,	was	optimized	 for	
the	 first	 time	 in	one	bioconstructor	 species	 of	 the	Mediterranean	
basin,	 the	 sunset	 cup	 coral	Leptopsammia pruvoti	 Lacaze‐Duthiers,	
1897.	The	2b‐RAD	method	allowed	 investigating	 the	geographical	






The	 scleractinian	L. pruvoti	 is	 an	 azooxanthellate	 solitary	 coral,	
mainly	 living	 in	 shaded	 and	 enclosed	 rocky	 habitats,	 under	 over‐
hangs,	 at	depth	 ranging	 from	 few	metres	up	 to	150	m	 (Zibrowius,	
1980).	 In	the	Mediterranean	Sea,	L. pruvoti	 is	the	unique	exponent	
of	its	genus	and	can	frequently	reach	a	density	over	than	5,000	in‐
dividuals/m2,	but	it	was	observed	to	exceed	the	17,000	individuals/
m2	 (Goffredo,	Radetić,	Airi,	&	Zaccanti,	 2005).	 The	 species	 is	 also	
present	 in	 north‐eastern	 Atlantic	 coasts	 from	 Portugal	 to	 south‐






estimate	 the	 larval	 dispersal	 are	 available.	However,	 larvae	 gener‐
ated	 in	 laboratory	have	shown	 that	 they	are	 ready	 to	 settle	when	
released	and	can	swim	by	ciliary	movement	for	1–20	days	(Goffredo	
et	al.,	2005).	No	evidences	for	asexual	reproduction	have	been	re‐
ported	 (Goffredo,	Di	Ceglie,	&	Zaccanti,	 2009).	 The	 scatter	 distri‐
bution	of	this	species	along	the	Italian	coasts	might	be	due	not	only	
to	 a	 limited	 dispersal	 ability	 of	 larvae	 but	 also	 to	 the	 fragmented	
























ment.	 Unfortunately,	 the	 precise	 collection	 depth	 of	 each	 animal	
was	 not	 recorded,	 preventing	 the	 possibility	 to	 identify	 possible	
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Lat. N Lon. E Min Max
Adriatic Tegnùe_P208b* TGN 45°11′40″ 12°25′29″ 35 28 19 21
Adriatic Tremiti	Islands	(Capraia,	Secca	
della	Vedova)*
TR 42°07′59″ 15°30′24″ 42 22 15 25
Adriatic Otranto OT 40°06′21″ 18°33′50″ 26 22 15 20
Tyrrhenian Trapani	(Riserva	dello	Zingaro)* TP 38°04′42″ 12°55′32″ 36 34 15 20
Tyrrhenian Capo	Spartivento CSP 38°52′38″ 08°50′18″ 35 21 17 20
Tyrrhenian Tavolara	Island* TAV 40°55′24″ 09°42′06″ 30 19 10 30
Tyrrhenian Giannutri	South	(I	Grottoni)* GNS 42°14′20″ 11°06′13″ 21 13 10 30
Tyrrhenian Giannutri	North	(Punta	Secca)* GNN 42°15′49″ 11°06′35″ 18 12 10 30
Ligurian Portofino	(Punta	del	Faro)* PTF 44°17′54″ 09°13′06″ 32 26 15 25
Ligurian Gallinara	(Punta	Falconara) GA 44°01′21″ 08°13′35″ 20 15 10 25
Total     295 212   
F I G U R E  1  Sampling	sites	in	the	
Mediterranean	Sea.	See	Table	1	for	the	
correspondence	of	location	acronyms





specimens	 using	 the	EuroGOLD Tissue DNA Mini Kit (Euroclone),	 fol‐





Stain,	 10,000×	 in	Water).	 All	 the	DNA	 extracts	with	 concentrations	






2.2 | 2b‐RAD‐library preparation, sequencing and 








plicate	 (technical	 replicates)	 and	 included	 in	 the	 sequenced	 pools	
for	 a	 total	 of	 217	 individual	 libraries.	 The	 first	 pool,	 composed	of	





The	 pools	 were	 sequenced	 on	 an	 Illumina	 HiSeq	 platform	
with	 a	 single‐end	 50‐bp	 read	 module	 (SR50	 High	 Output	 mode)	
by	 Genomix4Life	 S.r.l.	 (Baronissi,	 Salerno,	 Italy),	 which	 also	 per‐
formed	 demultiplexing	 by	 individual	 barcode	 and	 quality	 filtering.	
Demultiplexed	reads	were	checked	for	quality	by	FastQC	(www.bio‐







2.3 | De novo SNP discovery, genotyping and 
filtering of loci













Hohenlohe	et	al.,	2010,	2012)	considering	a	bounded SNP calling model 
with	an	error	rate	to	call	SNP	between	0	and	0.1	and	the	significance	
level	required	to	call	a	heterozygote	(α	value)	of	0.1.
The	 StackS	 package	 Populations,	 with	 the	 write_single_snp op‐


























values	obtained	 from	replicates	 (Supporting	 Information	Appendix	
S2).	Genetic	variability	within	each	population	and	for	the	total	sam‐
ple	was	quantified	as	 rarefacted	allelic	 richness	 (AR,	number	of	al‐
leles)	and	private	allelic	richness	(pAR)	using	Hp‐RaRe	1.1	(Kalinowski,	
2005).	 The	 smallest	 size	 of	 the	Giannutri	 South	 (GNS)	 population	




1106  |     BOSCARI et Al.
populations	for	each	locus	and	overall	loci	was	estimated	using	the	




2.4.2 | Inference of population structure
Prior	to	population	structure	analyses,	the	statistical	power	to	detect	
genetic	differentiation	and	the	neutrality	of	markers	were	assessed.	








2010)	was	used	 to	estimate	pairwise	FST	 statistics	and	 to	perform	
non‐hierarchical	 and	 hierarchical	 analysis	 of	 molecular	 variance	
(amova;	Excoffier,	Smouse,	&	Quattro,	1992).	For	the	above	analyses,	
the	locus‐by‐locus	option	was	used,	due	to	the	presence	of	missing	
data	 in	 the	 filtered	datasets.	Significance	was	assessed	by	10,000	
permutation	tests	and	p‐values	corrected	for	multiple	tests	as	above	
reported	 for	 the	HWE.	The	 values	 of	 genetic	 differentiation	 (FST),	
obtained	with	and	without	loci	under	selection,	were	compared	by	a	
Mantel	permutation	test	using	Genalex.
The	 Discriminant	 Analysis	 of	 Principal	 Components	 (DAPC;	
Jombart,	Devillard,	&	Balloux,	2010)	implemented	in	the	R	package	










2.4.3 | Comparison between genetic and 
geographical information
To	assess	whether	there	was	a	pattern	of	isolation	by	distance	(IBD),	





distant	 site	 (Tegnùe	 sample)	 to	 avoid	 biased	 measures	 due	 to	 its	
strong	 divergence	 from	 all	 other	 populations.	 Pairwise	 shoreline	
distances	between	populations	were	estimated	in	km	using	Google	
Earth	(https://www.google.com/intl/it/earth/).
Moreover,	 the	 presence	 of	 spatial	 genetic	 discontinuities	 was	
also	 investigated	 through	 a	 Bayesian	 assignment	 method	 imple‐
mented	in	the	R	package	“Geneland”	v.	4.0.0	(Guillot,	Estoup,	Mortier,	
&	 Cosson,	 2005;	 Guillot,	 Santos,	 &	 Estoup,	 2008).	 The	 software,	
considering	geographical	 information	as	a	prior,	produces	a	map	in	
which	the	assessed	most	likely	number	of	homogenous	genetic	clus‐
























3.1 | Sequencing results and filtering
After	 demultiplexing,	 a	 total	 of	 569,408,465	 filtered	 quality	 raw	
reads	 were	 obtained	 from	 Illumina	 sequencing	 of	 the	 two	 pools	
(N	=	217;	 five	 technical	 replicates	were	 included)	 with	 an	 average	
of	 2,624,002	 sequences	 per	 individuals.	 A	 mean	 of	 83.1%	 reads	
(2,164,011)	per	 individual	 presented	 the	CspCI	 restriction	 site	 and	
passed	 the	 trimming	phase.	Thus,	 a	 total	 of	469,590,522	 trimmed	
reads	32	bp	long	were	retained	and	processed	with	the	denovo_map.
pl	Stacks	pipeline	to	generate	the	Catalog	of	all	the	possible	loci.
Among	 217	 individuals,	 a	 total	 of	 352,160	 2b‐RAD	 tags	were	
identified,	 87,838	 of	 which	 (20%)	 were	 polymorphic.	 A	 mean	 of	
20,497	 tags	 per	 individual	 matching	 the	 Catalog	 were	 obtained	





a	MAF	≥	0.01	and	were	used	 for	 the	HWE	test.	Finally,	1,386	 loci	
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(RAD	 loci	with	one	SNP	per	 locus)	were	retained	for	 further	anal‐
















ing	 similarity	 values	 comparable	with	 the	 ones	 obtained	 between	





a	 dedicated	 investigation.	 In	 order	 to	 exclude	 a	 possible	 effect	 of	
this	 phenomenon	 on	 the	 assessment	 of	 population	 structure	 and	
connectivity,	analyses	were	also	performed	by	excluding	the	puta‐
tively	clonal	genotypes	and	results	compared	with	the	ones	obtained	





































The	 AMOVA	 performed	 on	 all	 the	 10	 population	 samples	
showed	 that	 a	 high	 and	 significant	 percentage	 of	 the	 genetic	
variation	 was	 explained	 by	 population	 subdivision	 (FST	=	0.33,	
p	<	0.0001),	 allowing	 to	 exclude	 the	 panmixia	 hypothesis.	
Population	 pairwise	 FST	 values	 (Table	 3)	were	 always	 significant	
after	 correction	 for	 multiple	 tests	 suggesting	 a	 low	 degree	 of	
connection	among	all	the	different	localities.	The	most	divergent	
Pop n PN (%) AR pAR HE HO FIS
TGN 28 6.2 1.04 0.01 0.0150 0.0209 −0.4104
TR 22 35.1 1.23 0.04 0.0797 0.0741 0.0718
OT 22 40.1 1.26 0.04 0.0857 0.0820 0.0452
TP 34 41.9 1.28 0.10 0.0968 0.0922 0.0481
CSP 21 47.3 1.34 0.05 0.1205 0.1494 −0.2479
TAV 19 41.4 1.29 0.03 0.0983 0.0936 0.0492
GNS 13 33.2 1.26 0.01 0.0933 0.0870 0.0701
GNN 12 37.8 1.29 0.01 0.0976 0.0897 0.0847
PTF 26 33.6 1.24 0.04 0.0891 0.0859 0.0365
GA 15 30.1 1.22 0.02 0.0906 0.1434 −0.6200
Total 212 34.7 1.25 0.04 0.1174 0.0869 0.2605












frequency	(MAF)	filter	>1%;	AR and pAR 
are	calculated	on	a	minimum	sample	size	
of	12	diploid	individuals
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population	 sample	 was	 the	 one	 collected	 in	 the	 North	 Adriatic	
(TGN;	five	out	of	nine	comparisons	showing	FST	values	>0.5)	fol‐
lowed	by	the	TP	sample	in	the	South	Tyrrhenian.	Not	surprisingly,	
the	 lowest	 divergence	 was	 obtained	 when	 comparing	 the	 two	
sites	in	the	Giannutri	Island	(Ligurian	Sea,	GNN	and	GNS)	located	
at	about	5	km	from	each	other	 (FST	=	0.04;	Table	3).	Accordingly,	
the	 best	 hierarchical	 AMOVA	 maximizing	 the	 amount	 of	 varia‐
tion	among	groups	with	respect	to	alternative	configurations	was	
obtained	considering	the	subdivision	into	9	groups,	with	only	the	
two	 neighbouring	 sampling	 sites	 of	 Giannutri	 Island	 (GNN	 and	
GNS)	pooled	together	(FCT	=	0.29,	p	=	0.0245).
The	DAPC,	performed	without	 reference	 to	predefined	popula‐




TA B L E  3  Pairwise	FST	matrix	among	Leptopsammia pruvoti	populations	based	on	1,386	loci	(below	diagonal)	and	respective	pairwise	
p‐value	(above	diagonal).	All	FST	values	are	associated	with	significant	p‐values	at	the	5%	global	level	also	after	the	Benjamini–Hochberg	
correction	for	multiple	tests
 TGN TR OT TP CSP TAV GNS GNN PTF GA
TGN – <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
TR 0.36 – <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
OT 0.39 0.14 – <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
TP 0.54 0.41 0.41 – <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
CSP 0.35 0.18 0.17 0.32 – <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
TAV 0.49 0.29 0.28 0.32 0.17 – <0.0001 <0.0001 <0.0001 <0.0001
GNS 0.58 0.32 0.30 0.35 0.19 0.18 – <0.0001 <0.0001 <0.0001
GNN 0.56 0.30 0.28 0.33 0.17 0.16 0.04 – <0.0001 <0.0001
PTF 0.52 0.35 0.33 0.36 0.22 0.19 0.22 0.21 – <0.0001
GA 0.56 0.32 0.30 0.34 0.22 0.27 0.27 0.25 0.31 –
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Interestingly,	 the	 remaining	 two	 clusters	 (Clusters	 3	 and	 4	 in	
Figures	 2a	 and	3a)	 include	 few	 animals	 sampled	 in	 other	 locations.	
More	in	detail,	7	out	of	21	individuals	of	CSP	cluster	within	the	other	
Sardinian	site	TAV	(Cluster	4	in	Figures	2a	and	3a)	while	the	remnant	
14	 individuals	 cluster	 in	 a	 separate	 group	 (Cluster	 3	 in	 Figure	 3a).	
Another	case	includes	one	individual	sampled	at	GA	and	assigned	to	
CSP	(within	Cluster	3	in	Figures	2a	and	3a).	These	results	suggest	that,	












3.2.3 | Comparison between genetic and 
geographical information
The	correlation	between	genetic	and	geographical	distances	on	the	
whole	 dataset	 resulted	 positive	 and	 highly	 significant	 (R	=	0.707,	
p	<	0.0001)	 (Figure	 4).	 After	 removing	 the	 TGN	 population	 from	
the	analysis,	the	correlation	remains	significant	though	less	strongly	
supported	 (R	=	0.473,	 p	=	0.029),	 thus	 indicating	 that	 the	 high	 di‐




division	 in	 four	clusters	corresponding	 to	 the	Adriatic	basin	 (TGN,	
TR	and	OT),	the	South	Tyrrhenian	(TP),	the	North‐Centre	Tyrrhenian	
(GNN,	GNS,	TAV	and	PTF)	and	a	 last	cluster	 including	the	popula‐
tion	 samples	 of	 CPS	 and	GA,	 collected	 at	 the	most	western	 sites	
(see	Supporting	Information	Appendix	S4).	The	presence	of	a	clear	





Results	 of	 the	 assignment	 test	 performed	with	GeneclaSS2	 show	
that	184	individuals	out	of	the	212	(86.8%)	were	correctly	assigned	
to	their	nominal	population	(Table	4).	About	the	remnant	28	mis‐
assigned	 individuals,	 the	 majority	 (26,	 corresponding	 to	 12.3%	
of	 the	entire	dataset)	were	 assigned	 to	unknown	 sites,	 and	only	
two	 individuals	 were	 identified	 as	 migrants.	 Noticeably,	 those	
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ment	 with	 occasional	 dispersal	 between	 neighbour	 areas,	 and	 a	





Assigned to the same 
pop (%)




TGN 28	(100%) –	(0%) –	(0%)
TR 21	(95.5%) –	(0%) 1	(4.5%)
OT 19	(86.4%) –	(0%) 3	(13.6%)
TP 32	(94.1%) –	(0%) 2	(5.9%)
CSP 14	(66.7%) –	(0%) 7	(33.3%)
TAV 16	(84.2%) –	(0%) 3	(15.8%)
GNS 9	(69.2%) 2	GNN	(15.8%) 2	(15.4%)
GNN 10	(83.3%) –	(0%) 2	(16.7%)
PTF 21	(80.8%) –	(0%) 5	(19.2%)
GA 14	(93.3%) –	(0%) 1	(6.7%)
Total 184	(86.8%) 2	(0.9%) 26	(12.3%)
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large‐scale	 subdivision	 between	 the	 western	 (Ligurian–Tyrrhenian	
Sea)	and	the	eastern	side	(Adriatic	Sea)	of	the	Italian	peninsula.














4.1 | Strong genetic differentiation in L. pruvoti
A	very	clear	and	congruent	pattern	of	strong	population	structure	
emerges	from	our	data.	All	the	pairwise	FST	values	were	significantly	

















migration,	with	DAPC	 indicating	TAV	as	source	population	 for	 the	
seven	 individuals	of	Cluster	6,	whereas	assignment	test	suggested	











and	 considerable	 deficit	 of	 heterozygotes	 have	 been	 recorded	






excess,	 though	 we	 cannot	 exclude	 some	 level	 of	 clonality	 (see	
Results2.4).	 The	hypothesis	 of	 a	 localized	 recruitment	with	 con‐
sequent	biparental	inbreeding	(Goffredo	et	al.,	2009)	is	especially	
interesting	when	considering	the	TGN	population,	which	besides	
being	 the	 most	 differentiated	 sample	 also	 presents	 the	 lowest	
level	 of	 genetic	 variation.	 The	 observed	 northward	 decrease	 of	
both	 allele	 richness	 and	 heterozygosity	 raises	 the	 intriguing	 hy‐
pothesis	 that	 the	 genetic	 variability	 of	 the	Adriatic	 samples	 still	
keeps	 traces	 of	 the	 colonization	 processes	 that	 occurred	 in	 the	
last	10–5	ka	with	an	expected	lower	diversity	towards	the	edge	of	
the	distributional	range	of	the	species.	Moreover,	the	fragmented	
distribution	 of	 suitable	 habitats	 in	 the	 North	 Adriatic	 region	 is	
expected	 to	 further	 reduce	 the	 connectivity	 among	 local	 pop‐
ulations.	 This	 scenario	 requires	 further	 testing,	 as	 the	 observed	
pattern	could	also	be	due	to	an	occasional	long‐distance	dispersal	
to	the	single	northern	Adriatic	site.	A	fine‐scale	analysis	of	L. pru-
voti,	 based	on	more	population	 samples,	would	 allow	 comparing	
the	distribution	of	genetic	variability	with	the	palaeo‐geographical	


















The	 observed	 differentiation	 among	 Ligurian–Tyrrhenian	 Sea	
and	Adriatic	Sea	as	well	 as	 the	clear	distinction	of	 the	TP	popula‐
tion,	evident	also	in	DAPC	and	Geneland	analysis	(Figures	2	and	3),	
apparently	 reflects	 a	 general	 pattern	of	 zoogeographical	 differen‐




Voultsiadou,	 2011;	 Villamor,	 Costantini,	 &	 Abbiati,	 2018),	 or	 from	
the	 Tunisian.	 A	 similar	 pattern	 of	 differentiation	 among	 Ligurian–
Tyrrhenian	 Sea,	 Adriatic	 Sea	 and	 Sicily	 channel	 samples	 has	 been	
reported	in	several	species,	including	invertebrates	and	fish,	though	






















2000	 and	 references	 therein)	 under	 favourable	 oceanographic	
conditions,	 as	 suggested	 for	 the	 Capo	 Spartivento	 population.	
In	 conclusion,	 most	 data	 here	 reported	 are	 congruent	 with	 the	
hypothesis	 of	 a	 restricted	 gene	 flow	expected	 in	 brooder	 corals	
(Carlon,	1999).









For	 instance,	 when	 considering	 fish	 with	 a	 Mediterranean–
Atlantic	 distribution,	 a	 weak	 differentiation	 is	 often	 found	 when	
comparing	populations	sampled	at	 thousands	of	kilometres	of	dis‐
tance	 (i.e.,	Milano	 et	 al.,	 2014;	 Souche	 et	 al.,	 2015),	 and	 extreme	
differences	 are	 found	 at	most	 across	major	 biogeographic/ocean‐
ographic	 transitions	 (Patarnello,	 Volckaert,	 &	 Castilho,	 2007	 and	
references	 therein).	 Indeed,	 for	 marine	 fish,	 FST	 values	 rarely	 ex‐
ceed	0.1–0.15	within	the	Mediterranean	Sea,	even	when	consider‐















ies	 already	 demonstrated	 a	 signal	 of	 differentiation,	 even	 though	
generally	weak,	 in	different	key	marine	 species	with	different	dis‐







1997).	 On	 the	 contrary,	 populations	 of	 the	 Mediterranean	 shore	
crab Carcinus aestuarii,	 besides	 showing	 the	 higher	 differentiation	
between	Tyrrhenian	and	Adriatic	basins	with	FST	 ranging	between	
0.027	and	0.039,	have	shown	also	a	weak	but	significant	structure	
into	 three	 clusters	 within	 the	 Adriatic	 Sea	 (northern,	 central	 and	
southern)	through	microsatellite	analysis	(Schiavina	et	al.,	2014).	As	
well,	Carreras	et	al.	(2017)	observed	a	barrier	to	gene	flow	as	respon‐





The	 picture	 here	 presented,	 however,	 might	 be	 less	 unusual	
when	considering	other	habitat‐forming	 species	or	 species	 strictly	
associated	with	 them.	More	 specifically,	 significant	 genetic	 differ‐
entiation	 at	 all	 spatial	 scales	 has	 been	 found	 in	 most	 sessile	 ma‐
rine	invertebrates.	Among	these,	taking	into	account	that	different	
markers	have	been	used	and	that	comparisons	are	only	 indicative,	
we	cite	 the	populations	of	 the	 clonal	 soft	 coral	Alcyonium rudyi in 
north‐western	coast	of	North	America	(FST	=	0.23–0.46;	McFadden,	
1997),	 populations	 of	 the	 viviparous	 corals	 Seriatopora hystrix in 
the	Australian	Great	Barrier	Reef	 (FST	=	0.43;	Ayre	&	Dufty,	1994),	
and	 the	 solitary	 cup	 coral	 Balanophyllia (Balanophyllia) elegans in 
the	 Pacific	 Coast	 of	 North	 America	 (FST	=	0.28;	 Hellberg,	 1994).	







the	Atlantic	 (Chaves‐Fonnegra,	 Feldheim,	 Secord,	&	 Lopez,	 2015).	















Estimating	 population	 structure,	 pattern	 of	 connectivity	 and	 self‐
recruitment	 in	marine	populations	 is	essential	to	study,	design	and	










pattern	 of	 geographical	 distribution	 of	 genetic	 diversity	 often	 re‐




oceanographic	 barriers.	Other	 aspects	 that	 can	 further	 shape	 the	
structure	of	the	different	species	are	the	distribution	and	the	frag‐
mentation	of	 suitable	habitats	 for	 the	different	 species.	For	 these	
reasons,	 species	with	 different	 life	 history	 and	 ecology	 should	 be	
included	 into	 an	 integrated	 multispecies	 approach	 to	 implement	
functional	 and	 resilient	 conservation	networks	 (Melià	et	 al.,	 2016;	
Pascual	et	al.,	2017).
A	 special	 attention	 should	 be	 devoted	 to	 species	 for	 which,	
besides	 a	 low	 PLD,	 other	 life	 history	 traits	 such	 as	 the	 sessile	
adult	stage	and	self‐recruitment	seem	to	strengthen	the	expected	
strong	population	differentiation	and	low	gene	flow	regardless	of	
existing	marine	 fronts	 (Pascual	 et	 al.,	 2017).	 Clearly,	 L. pruvoti is	
a	 species	with	 very	 low	 dispersal	 potential.	Moreover,	 its	wide‐
spread	 distribution	 in	 the	 Mediterranean	 Sea	 and	 a	 good	 eco‐
logical	 tolerance	 in	 terms	 of	 temperature	 range	 (Caroselli	 et	 al.,	
2012)	make	it	a	priority	candidate	to	be	included	in	a	panel	of	se‐
lected	umbrella	species	that	should	be	considered	in	performing	a	
multispecies	 connectivity	 assessment	 in	 the	Mediterranean	 Sea,	
as	 suggested	by	Pascual	et	al.	 (2017).	The	expected	high	degree	
of	 differentiation	 has	 been	 here	 confirmed	 in	 10	 populations	 of	
L. pruvoti,	emphasizing	the	need	of	management	activities	tailored	
at	local	scale	on	the	specific	features	of	this	species.	In	hindsight,	
the	 same	 approach	 should	 have	 been	 applied	 also	 at	 a	 smaller	
geographical	 distance	 to	 assess	 the	 real	 degree	 of	 connectivity.	











suitable	 and	well‐preserved	 substrates	 for	 settlement	 should	be	
maximized	 by	 increasing	 the	 number	 of	MPAs,	with	 consequent	
reduction	 of	 the	 distances	 among	 reservoirs	 that	 should	 not	 ex‐
ceed	the	spatial	scale	of	tens	of	kilometres.	To	this	regard,	a	good	







The	highly	 supported	 results	 confirmed	 the	 usefulness	 of	 the	 2b‐
RAD	approach	as	 an	effective	 tool	 to	 genotype	 a	high	number	of	





Mediterranean	 coralligenous	 formations,	 which	 is	 actually	 consid‐
ered	as	the	second	most	important	marine	habitat	type	to	be	char‐
acterized	in	view	of	future	plans	for	the	management	of	MPAs.
The	 strong	 pattern	 of	 genetic	 differentiation	 among	 all	 pop‐
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